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Abstract 
The aim of the paper was to establish whether a relative age effect (RAE) and nation dominance has been evident in elite-level 
amateur boxing during major competition (World Championships and Olympic Games) over the last decade.  Although recent 
studies suggest the reverse; RAE research suggests that the older an athlete is, according to their age category when they begin 
training for sport, the more likely they are to achieve success in that sport. The present study explored the characteristics of 
male medal winning boxers (N=388) during the last decade, to identify whether trends exist.  Medal winners from the 
aforementioned tournaments (2000 to 2012) were recorded and categorised by weight classification, date of birth, competition 
date and nation. Age of competitors at the respective competitions were calculated and grouped by result in order to establish 
age profiles of medallists.  The average age in years of medal winners in the last decade was 24 (SD 3.3). The study reports a 
significant difference between an expected equal distribution and observed distribution of birth dates by year half, quartile and 
month in amateur boxing.  Higher values are recorded for the first quartile and half of the year demonstrating the presence of a 
relative age effect in medal winning men’s amateur boxing in the last decade. Dominance of nations was also explored to 
identify emerging and successful nations. From the records, Cuba dominated the medal count winning 13.6% of the medals 
available, closely followed by Russia with 12.6%.  The main emergent nation identified was Brazil, going from winning zero 
medals in both 2001-2004 and 2005-2008 to winning four medals during the 2009-2012 Olympic cycle. The practical 
implications of average age and RAE findings are to ensure that athlete programmes enhance opportunities for early 
development based on skills and potential rather than overall ability enhanced by physicality. 
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1. Introduction 
1.1 Amateur Boxing 
 
Olympic boxing is a highly competitive sport comprising of many components to build success. Within 
performance analysis, team and individual sports have frequently been investigated with combat sports receiving 
comparatively limited attention (Spencer, 2009).  The use of publicly available data can provide an avenue to 
explore the characteristics of success in sport enabling the review of current practice in order to build medal-
winning profiles and establish emerging fluctuations as sports develop.   
 
1.2 Age profiles in Sport 
 
The average age of elite athletes varies relative to the sport in question.  Elite gymnasts are usually teenagers 
(Fowler, 2012) whereas elite athletes in shooting, soccer and equestrian tend to have a higher average age (Sports 
Reference LLC, 2012). This variation was recently demonstrated at the most 2012 Olympic Games in London, for 
example, rhythmic gymnastics had an average age of 19 years, whilst the average age of equestrian athletes was 38 
years.  From the total of 10,383 Olympians taking part in London 2012, there were 187 athletes over 40 years and 
the average age was 26 years.  More specific to the study in question, boxers at London 2012 had an average age of 
24 years (Hughes & Rogers, 2012). 
 
1.3 Relative age effect in Sport 
 
Grouping according to age (such as in school or sport) interacts with the individual to produce a developmental 
climate that may provide advantages to some while disadvantaging others (Baker, Schorer & Cobley, 2010).  The 
outcome of this has been termed as the relative age effect (RAE).  In an attempt to create equality for developing 
individuals, most education and sports systems group pupils or athletes according to chronological age. An 
example of this is the amateur international boxing association (AIBA), which groups athletes by calendar year.  
This creates the potential for a boxer born in January to compete against a boxer born in December, almost twelve 
months younger.   
In sport, RAE was first demonstrated in ice-hockey and volleyball teams, where players born shortly after the 
annual age grouping cut-off date were consistently over-represented compared to their relatively younger peers 
(Baker, Schorer & Cobley, 2010). Several mechanisms have been hypothesised as causes of the RAE with the 
primary focus on the role of maturational differences. For example, greater height and mass are thought to underpin 
successful performance in sports requiring power, speed and endurance (Malina, 2004). Relatively older players 
therefore have a consistent advantage due to their age reflecting a greater maturation, particularly during childhood 
and adolescence (Baker, Schorer & Cobley, 2010). As a result of this physical advantage, it is likely these athletes 
will receive better opportunities through increased coaching, attention and entry into elite programs, and therefore 
increasing the likelihood of success (Sandercock et al., 2013). Literature does well to provide evidence of the RAE 
in many sports however there is no mention of its findings in amateur boxing. Research by Delorme (2013) has 
discussed that the weight category system is a possible solution to the relative age effect phenomenon, with results 








807 Rebecca Edginton et al. /  Procedia Engineering  72 ( 2014 )  805 – 810 
2. Methodology 
2.1 Data Collection 
 
The study carried out a retrospective analysis using publicly available data taken from the AIBA (Amateur 
International Boxing Association) website and online resources. These resources provided data on boxer’s dates of 
birth, weight category and nationality.  For all aspects of the study the participants were male medal winning 
boxers at all major tournaments (World Championships and Olympic Games) over a period of three Olympic 
cycles from 2000 to 2012. A number of participants (n=12) were excluded from the RAE study due to birth dates 
not being available, leaving 388 records for investigation. 
 
2.2 Statistical Analysis  
 
A chi-square (F2) test of independence was employed using SPSS to determine whether the time of year in 
which medal winning boxers were born was significantly different to what would be expected if distributed 
equally. The Chi-square test of independence is appropriate for use when data has been collected from two or more 
categorical variables (Urdan, 2011); in this study the categorical variables were initially the two halves of the year 
followed by further analysis the four quartiles (Q1; Jan-March, Q2; Apr-June, Q3; Jul-Sep, Q4; Oct-Dec) and then 
by month. Hence, this was used to quantify whether the distribution of medal winning boxers was different across 
the spread of the year in the present study. According to the critical values of Chi Squared distribution (Field, 
2009), when comparing the year halves (1 degree of freedom) if results were to show a higher value than 3.841 this 
would indicate that the data collected rejects the null hypothesis (meaning there is a significant difference between 
halves) whereas if results were to create a lower value than 3.841 the null hypothesis would be accepted (there is 
no significant difference between data). When analysing the data in regards to the four quartiles however the chi-
square critical value would be 7.81 due to there being three degrees of freedom instead of one.  Finally, when 
reviewing by month the chi squared critical value would be 19.68 due to eleven degrees of freedom. For all 
analysis a p value of 0.05 would also be used to determine if there is a significant difference between the observed 
and expected frequency distributions, based on the recommendations of O’Donoghue (2012). 
3. Results 
3.1 Age Profile  
 
The results presented indicate that the average age of medal winners at major amateur boxing tournaments 
between 2000 and 2012 was 24 (SD 3.3). The maximum age recorded was 35 years with the minimum being 17 














Fig. 3.1 Histogram of ages for medal winners at major boxing events from 2000 - 2012 
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3.2 Relative Age Effect 
 
Akin to the work of O’Donoghue (2012), an expected birth distribution was based on the assumption that an 
equal number of people are born on each day of the calendar year. In order to create accurate expected values, the 
number of days in each calendar month needed to be accounted for. With a sample of 388 medal winners, we 
would therefore expect 32.93 (388 x 31 / 365.25) to be born in each of the months January, March, May, July, 
August, October and December. Expected value for February would be 30.01 (388 x 28.25 / 365.25) with 31.87 
(388 x 30 / 365.25) to be born in the remaining months. 
 
Table 3.1 Percentage of medals won at major boxing events at each calendar segment 
 
Per half year 237 151 
Per quartile 112 125 89 62 
Total number of records 388 
 
Table 3.1 shows that more medal winning boxers were born in the first half of the year (January to June) 
as opposed to (July to December). From the 388 results, if boxer’s birth dates were equally distributed across a year 
it would be expected that 192.54 would be born in the first half of the year and 195.46 in the second half. This was 
not the case, 237 boxers were born in the first half and 151 in the second. The frequency of boxers born in each 
year half was significantly different (F2(1) = 20.455, p=0.00) to an expected equal distribution. When classifying 
the results into four quartiles the results again show variation. As before, if birth date was distributed equally 
among the four quartiles, one would expect to see 95.87 born in quartile 1, 96.67 in quartile 2 and 97.73 born in the 
last two quartiles. Again, however, this is not the case as demonstrated in table 3.1. It is clear that more medal 
winners were born in quartile 2 (32%).  This was over double of quartile 4 which accounted for the least (14%). 
Further chi-square analysis indicated a significant difference between observed birth quartile distribution and 















Figure 3.2. Birth month distribution of male medal winning amateur boxers at major competitions over the past 12 years 
 
Figure 3.2 shows the observed and expected distribution of medal winning boxers at major competitions over 
the past twelve years. The observed birth month distribution was significantly different to an expected distribution 
assuming an equal chance of being born on each day of the calendar year (F2(11) = 47.185, p=0.00). Figure 3.2 
illustrates that four out of the first five months of the calendar year (Jan, Feb, Apr and May) have more observed 
medal winning boxers than expected.  September was also higher than expected.  The lowest observed birth dates 
were November and December. 
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3.3 Nation Dominance 
 
The results presented in this study highlight the dominance of Cuba as a nation in men’s amateur boxing with a 
13.6% share of the medal count.  Interestingly the results indicate a decrease in medals won by Cuba over the past 
three Olympic cycles going from 21 (2001-2004) to 15 (2005-2008) and finally to 11 (2009 – 2012).  Russia 
follows closely in the medal haul over the timespan investigated with a 12.6% share of all medals.  The study also 
aimed to examine emerging nations.  To do this any increase in medal winning over three intervals (2001-2004, 
2005-2008 and 2009-2012) was noted.  It is evident that there are a number of nations who have begun to increase 
the amount of medals won at major tournaments.  The largest increase was that of Brazil who went from zero 
medals in the first two intervals (2001-2008) to four in the last (2009-2012).  Georgia, India and Ireland have also 
seen an increase in medals won over the three intervals (each winning one more in the last interval) whilst Japan 
increased their medal haul by two.  
4. Discussion 
4.1 Age Profile 
 
The average age of medal winning boxers in major tournaments between 2000 and 2012 was 24 years.  This is 
the same as the average age of all boxing participants at the Olympic Games in 2012 (Hughes & Rogers, 2012).  
Future analysis could investigate whether there is a difference between medal winners and all participants’ average 
age at major competitions to establish whether this is a marker for success. 
 
4.2 Relative Age Effect 
 
Results indicated that there was a RAE in medal winning men’s amateur boxing.  The quantity of boxers born in 
each half of the year was significantly different to an expected equal distribution with a higher proportion of medal 
winning boxers born in the first half of the year compared to the second.  In line with suggestions from previous 
RAE research (Baker, Schorer & Cobley, 2010) and contrasting work by Delorme (2013) this may be due to the 
annual age grouping of developing athletes which in boxing is set by AIBA (January 1st to December 31st).  When 
reviewing birth date grouped by quartile, the same can be seen where the observed quartile distribution was 
significantly different to an expected equal distribution.  In accordance with the AIBA grouping, it is notable that 
the last quartile (October to December) accounted for the least amount of medal winning boxers.  Four out of the 
first five months of the calendar year (Jan, Feb, Apr and May) had more observed medal winning boxers than 
expected whereas the last two months (Nov and Dec) had the fewest.  This seems to emphasise the RAE based on 
the calendar year.  Although it is a small increase, September also showed a higher distribution of medal winning 
boxers than expected. This may link to RAE found in other previously mentioned research (Baker, Schorer & 
Cobley, 2010) due to some countries school calendars beginning in September.  Further investigation could explore 
how this may influence early development in amateur boxing. 
 
A knowledge and understanding of RAE in boxing could be utilised to adapt athlete development, accounting 
for athletes based on their skills and potential rather than overall ability enhanced by physicality.  Making a 
decision to invest in athletes for the long term based on selection during their adolescent years may distort the 
selection process based on current form rather than long-term potential success.  The average age of a boxing 
medallist is 24 years, younger in comparison with all Olympic Sports (26 years), which may favour early 
developers and those who show an early ability within the sporting season. 
 
4.3 Nation Dominance 
 
In line with previous research, the current study demonstrated that Cuba was the leading nation in men’s 
amateur boxing medal haulage in the last twelve years (Schweimler, 2002).  Of note, the volume of medals won by 
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Cuba decreased in each of the last three Olympic cycles.  Georgia, India, Ireland and Japan are potential emerging 
nations.  Brazils’ recent success is most noteworthy with an improved medal collection in the last Olympic cycle (4 
medals) compared to the previous two where no medals were achieved.   Little significance can be drawn on future 
performance of these countries without further investigation to the context in which these medals were won with 
reference to the promotion of boxing in these countries (e.g. increased funding of the sport, increase in 
participation).   
5. Conclusion 
More medal-winning boxers were born in the first half of the year compared to the second.  This indicates that 
the month in which boxers are born could have impact on predicting success.  Further work should investigate the 
significance of such findings in amateur boxing by establishing whether medal winning birth date distribution is 
indicative of all participants.  This would aid the conclusion of RAE presence in amateur boxing as found in other 
sports (Baker, Schorer & Cobley, 2010) whilst at the same time contesting work which dismisses its presence in 
amateur boxing due to the categorisation of athletes by weight (Delorme, 2013). In conclusion to the findings 
presented on nation dominance, Brazil experienced an improvement in medal collection.  For the Brazil boxing 
team, this may bode well for the future hosting of the Rio 2016 Olympic Games in a subjectively judged sport. 
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